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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 5/1/07 
has been entered. 

Response to Arguments 

Applicant's arguments, see Remarks, filed 5/1/07, with respect to the rejection(s) 
of claim(s) 13-27, 29-32, 35 and 41 under 35 U.S.C. 103(a) have been fully considered 
and are persuasive. Therefore, the rejection has been withdrawn. However, upon 
further consideration, a new ground(s) of rejection is made in view of U.S. Patent No. 
4,037,023. 

The Examiner acknowledges that claims 28, 33-34, 36-40 and 42-45 have been 
canceled and therefore the rejections of those claims are not moot. 

Claim Objections 

Claiml is objected to because of the following informalities: the word "of should 
be inserted between "both" and "said" in line 15 of the claim. Appropriate correction is 
required. 
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Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 13-22, 31 and 41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 4,037,023 hereinafter Grehier in view of U.S. Patent 
No. 6,544,681 hereinafter McLean. 

As seen in figures 9 and 1 1 Grehier teaches an electrochemical cell comprising a 
membrane electrode assembly (15 and E1-E5) defining anode and cathode sides that 
interposes respective flow field plates associated with them, wherein the flow field 
plates each have channels 14 that are substantially serpentine and are separated by 
lands and the lands are provided in a pattern of alternating angles and crests in a plane 
to both of said flow field plates, said pattern of lands being orientated relative to each 
other across the membrane electrode assembly (15 and E1-E5), such that the lands 
crisscross along said alternating angles and overlap on said crests (see also column 2, 
lines 25-27 and column 3, line 39 - column 4, line 1 1 ). 

Grehier does not teach that a pitch defined by one flow field plate is great than a 
pitch of the other, or any other details outlined in the above listed dependent claims with 
regards to the pitch and cross-sectional dimensions, or that the fuel cell is a proton 
exchange membrane fuel cell. 

McLean teaches a proton exchange membrane (PEM) type fuel cell system 
comprising a membrane electrode assembly (MEA) defining anode and cathodes sides, 
having a first flow field plate for the cathode side defined by first channels and lands, a 
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second flow field plate for the anode defined by second channels and lands with the 
MEA interposed between the first and second flow field plates, wherein the pitch of the 
first flow field plate is less than a pitch of the second flow field plate and said pitch 
defined by the second flow field plate is approximately twice as large as that defined by 
the first flow field plate, wherein a substantial number, majority and substantially all of 
the second lands have a cross sectional width wider than that of a substantial number, 
majority and substantially all of the first lands. McLean further teaches that the 
channels are either predominately straight or serpentine in orientation (abstract, figure 
3, column 1 , line 14 - column 2, line 36, column 3, line 60 - column 4, line 57, column 
6, line 50 - column 8, line 42). The Examiner notes that figure 3 is only one of many 
bipolar plates that are provided within the fuel cell stack and therefore since channels 
34 are for Hydrogen and 36 are for Oxygen a MEA would be present on both sides of 
the plate and subsequent plates would be stacked respectively against the MEAs 
thereby providing multiple plates as required by the instant claims. 

At the time of the invention it would have been obvious to one having ordinary 
skill in the art to optimize the pitches and cross-sections as well as providing a proton 
exchange membrane in Grehier as taught by McLean in order to provide a fuel cell that 
would be optimized by reducing the size of the flow field plate and reduce the amount of 
material required to manufacture the plate, thereby allowing for a more compact and 
lighter design, which is the intent of Grehier. It is also clear that Grehier is also 
concerned with optimizing the geometric configurations of the channels as outlined in 
column 3, lines 54 et seq. It would have also been obvious to one having ordinary skill 
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in the art at the time the invention was made to optimize the field flow plates of Grehier 
as taught by McLean since it has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art, in the absence of 
unexpected results. In re Boesch, 617 E.2d 272, 205 USPQ 215 (CCPA 1980). 

Claims 23-27, 29, 30, 32 and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Grehier in view of McLean as applied to claim 13 above, and further 
in view of U.S. Pre-Grant Publication No. 2002/004158 hereinafter Suzuki. 

Grehier as modified by McLean does not teach the specific dimensions recited in 
the above listed claims, the specific land-to-land alignment across the membrane 
electrode assembly or that the fuel cell is provided in a vehicle. 

Suzuki teaches a proton exchange membrane fuel cell for an automobile 
comprising membrane electrode assemblies which have two field flow plates having a 
plurality of channels wherein a substantial number, a majority and substantially all of the 
channel widths are approximately equal wherein the channels are designed to be varied 
in shape and pattern, where the channels can be different sizes, and cross sectional 
areas that have the same specific dimensions as those claimed in the present 
application, as well as orienting lands in parallel planes at an angle from 0 to 90 
degrees such that a land contact on both sides of the MEA is between 20% and 50% 
and the pitch of the channels can be varied (figures 3, 4 and 5 and paragraphs [0002], 
[0023]-[0026], [0056]-[0059], [0063], [0066]-[0070], [0078]-[0079] and [0084]). Suzuki 
also teaches many different formulae for optimizing all of the dimensions of the field flow 
plates as can be seen throughout the entire disclosure. 
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At the time of the invention it would have been obvious to one having ordinary 
skill in the art to further optimize the dimensions of the flow field plates as well as their 
land-to land alignment across the membrane electrode assembly of Grehier as modified 
by McLean as taught by Suzuki in order to provide a fuel cell that would be further 
optimized by reducing the size of the flow field plate and reduce the amount of material 
required to manufacture the plate, thereby allowing for a more compact and lighter 
design, which is the intent of Grehier. As well as providing a fuel cell in a vehicle in 
order to replace the internal combustion engine that would in turn provide a vehicle that 
operates using clean energy and reducing pollutants released to the atmosphere. It 
would have also been obvious to one having ordinary skill in the art at the time the 
invention was made to optimize the field flow plates of Grehier as modified by McLean 
as taught by Suzuki since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art, in the absence of unexpected 
results. In re Boesch, 617 E.2d 272, 205 USPQ 215 (CCPA 1980). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert Hodge whose telephone number is (571 ) 272- 
2097. The examiner can normally be reached on 8:00am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571 ) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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JONATHAN CREPEAU 
PRIMARY EXAMINER 



